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pull  experimental  a;'  * a . a are  g.  vr.  for  the  preparation  of  a-Chirrc— 
o-nltroacotcphonorae  on  n large  Iab<->r.*tory-aoaio.  Vho  method  do  scribed  1b 
based  on  nUrotoluone  anti  avoids  the  dangerous  distillation  of  the  Inter— 
awd  la  to  o— nit robe nxcyl  chloride.  It  gives  ••»  final  j-.rcuuct  cf  high  purity 
in  yields  of  about  -j%  or.  the  starting  material. 
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j*ART  II.  The  lArgu  Laboratory-Soale  Preparation  of 
g<thXor&-<Ma}.twaoetoThenona  (o-Kitiro-CK) 

by 

XflU  Ford~»ooro,  L.J.  hermit  and  C.W.  Wood 


Introduction 

1*  r •<*hJx>ro*\><:itroaoetophPnone  (o-Nitro-CN;  T« 732;  (l)),  although 
less  powerful  than  - -ohlo roacetopheno no  (ON)  aa  a lachrymator,  has  agroas- 
ivo  and  irritant  properties  so  marked  that  it  is  a moat  •mlnoblo  agent  for 
testing  the  fit  of  respirator  facepieces  where  a really  accurate  fit  ia 
essential. 

The  ana  11  sea  io  preparation  of  the  former  substance  wan  deacribod 
recently  in  a Port  cm  Technical  paper  (l).  This  method  was  based  on  the 
synthesis  of  o-nitrcaaetcphemone  as  described  in  Organic  Syntheses  (2). 

The  method  consisted  in  reacting  the  nagtoaiun  salt  of  diethyl  malonate 
with  o-nitro-bensoy  1 chloride  and  hydrolysing  the  diethyl  o-nitrobensoyl~ 
malonate  so  obtained* 


\ />  coa'jCi 
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This  method  was  feuni  tc  have  many  advantages  over  these  already 
described  (3/.  The  yield  was  very  good  and  the  purity  of  the  product 
excellent.  The  latter  point  was  of  particular  importance  since  the  n~ 
and  p-i»*rvors  on  chlorination  gave  substances  so  inferior  in  aggressive 
properties  as  to  be  vaiuelosa  as  fitting  agonto. 

Although  one  of  the  authors  cf  the  present  report  Poru-hooro) 

feuru  nc  difficulty  in  urwpa  ring  •o-nitrabervxoyl  chic  ride  fraa  o-nitro- 
benscio  acid  and  also  in  distilling  the  product  -under  rouuced  pressure,  a 
fins  that  had  uniartaken  the  preparation  of  1 Kg,  of  T.732  cjq>ori«noed  two 
such  dia.-.strouB  explosion*  that  they  abandoned  the  project. 

d visit  tc  the  fim  in  pissticn  failed  to  elicit  the  cause  of  these 
explosions  with  any  certainty,  but  it  wso-jned  clear  that  the  methods  adopted, 
and  aloe  possibly  the  purity  cf  the  o-mitrobenxcic  acid  used,  might  have 
beer,  contributory  fact sn. 
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Since  Jartor.  "bad  had  sow  considerable  experience  in  the  preparation 
of  this  substance,  it  sas  decided  to  prepare  a quantity  of  it,  using  mater- 
ial# of  unequivocal  purity.  As  it  aeons  possible  that  there  may  be  a demand 
for  this  substance  in  the  near  future,  canprehensive  directions  for  its  prep- 
aration are  giwen  in  the  Appendix. 

2.  The  Preparation  of  o-ftltrobengcte  Acid 

It  aeeasd  sKMit  probable  that  the  risk  of  acoid«rt  in  the  preparation 
of  o-nitrobensoyl  chloride  might  be  minimised,  or  even  eliminated,  by  the 
use  of  a really  high  grade  of  o-nitrobenxcic  acid.  This  is  best  obtained  by 
the  oxidation  of  pure  o-ratrotolueno  with  potassium  permanganate.  The 
former  substance  ©an  be  purchased  in  a high  state  of  purity  and  was  distilled 
under  reduced  pressure  through  a helix-paoked  column  before  use.  Then  o~ 
nitrate lueno  is  &±_ed  to  a boiling  solution  of  potassium  permanganate,  a very 
pure  sample  of  the  acid  is  obtained  after  ora  crystallisation  from  water, 
ftit  this  ne tried  has  the  drawback  that  the  volume  of  the  reaction  product  after 
filtering  the  manganese  dioxide  formed  (oa.  4 litres)  is  very  largo  compared 
with  the  yield  of  acid  (ca.  110  g, ).  Since  the  latter  has  a very  appreciable 
solubility  in  oold  water,  the  volume  has  to  bo  reduced  to  oo.  800  oo.  before 
isolating  the  acid  by  acidification. 

The  exhaustive  studies  of  BigoJLow  (4)  on  tho  oxidation  of  the  throe 
nitro toluenes  showed  that  in  the  case  of  the  o-isaaer,  the  maximum  yield 
depended  on  various  factors,  tho  most  important  points  being:  (i)  the 
reactants  should  be  in  tho  highest  convenient  dilution,  since  increasing 
oonoentrstion  favoured  not  only  the  decomposition  of  unreacted  permanganate 
but  also  the  destructive  oxidation  of  tho  acid  formed;  (ii)  the  presence 
of  a naall  amount  of  free  alkali  at  the  start  of  the  reaction  has  a marked 
accelerating  affect  on  the  spool  of  the  oxidation;  (iii)  the  optimum  propor- 
tion of  permanganate  is  about  10>{  excess  of  that  dotiandod  by  theory.  A 
greater  excess  tended  to  destroy  the  acid  by  further  oxidation  as  fast  os  it 
was  formed  fren  the  nitro  toluene.  Par  the  same  reason,  it  io  particularly 
important  to  add  tho  oxidising  agent  to  the  nitre  toluene  so  as  to  avoid 
further  oxidation  of  the  acid  by  tite  pemangpnnte  when  tiro  reverse  order  of 
addition  was  followed. 

(1)  and  (ii)  have  received  ample  confirmation  in  this  laboratory. 

In  an  attest  to  reduce  the  bulk  of  the  reaction  mixture,  the  amount  of 
water  taken  was  halved*  As  a result,  & marked  falling  caff  in  the  yield  of 
acid  was  noticed.  Moreover,  when  the  oxidation  was  carried  out  in  the 
presence  of  magnesium  sulphate  (so  as  to  maintain  neutrality  during  the 
oxidation),  poorer  yields  were  again  obtained. 

Accordingly,  an  alternative  method,  based  on  that  of  Bsimer  and  Gate- 
wood  (5),  was  worked  out,  Certain  modifications  were  introduced  so  that  it 
oculd  be  scaled  up  sevenfold  and  also  run  on  a »«n i-c  cut  Irruoua  basis*  The 
slightly  lower  yields  (7 6ft  as  against  8$  - 90 % claimed  by  Reiner  and  Gate- 
weed)  *ssro  more  than  compensated  by  the  waving  of  time,  labour  and  laboratory 
services. 

Broadly  speaking,  it  consisted  of  adding  solid  permanganate  to  a 
stirred,  boiling  suspension  of  nitrctoluen*  in  very  dilute  sodium  hydroxide 
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solution.  it  the  md  at  the  reeotian,  the  aangaunese  dioxide  and  uareaoted 
nitrotolxsne  settled,  to  the  bet tan  of  the  reaction  vessel  in  the  tans,  at  & 
caqpset  sludge  and  the  clear  alkaline  solution  of  the  ndtrobenscdo  acid  see 
deoant od.  the  sludge  was  filtered,  the  unreooted  ni tro toluene  separated 
for  use  in  a subsequent  run  and  the  aqueous  portion  added  to  that  already 
decanted,  fit*  Manganese  dioxide  was  than  washed,  the  washings  being  used 
to  provide  the  necessary  alkali  and  part  of  the  water  in  a subsequent  run. 

the  wain  aqueous  portion  was  than  fed  into  an  evaporator  for  concen- 
tration and  finally  acidified  with  concentrated  hydrochloric  acid.  After 
standing  in  an  ice  boat  overnight,  the  nitrobensoio  sold  was  filtered  and 
recrystallised  free  boiling  water.  Although  the  finished  product  was  not 
quite  so  pure  as  that  obtained  in  Method  (i)  (appendix),  it  was  quite  pure 
enough  for  conversion  to  the  sold  chloride.  Purtheraore,  the  tedious 
recovery  of  the  unreacted  nitrbtoluenc  is  avoided. 

3*  the  Preparation  of  o-?*UrobenaoyI  Chloride 

Using  o-nitrobensotc  acid  prepared  as  deeoribed  in  the  previous 
paragraph,  no  trouble  was  experienced  in  preparing  the  chloride,  though  it 
was  considered  advisable  to  distil  the  thienyl  chloride  used  through  a helix- 
packed,  colam.  Tor  a preparation  on  a three-racifir  sewile,  the  reaction  was 
carried  out  in  dry  benssnn,  diluent  and  excess  of  thienyl  chloride  being 
removed  under  diedniahed  pressure  at  the  end  of  the  reaction.  It  w&a  found 
unnecessary  to  distil  the  nit robe nsoyl  chloride  since  it  solidified  completely 
st  the  end  of  the  operation. 

!»•  the  Preparation  of  o-frltroaoetothancne  and  T.732 

These  two  stsges  of  the  synthesis  coll  for  no  ecoaent.  It  Is  suffic- 
ient to  say  that,  in  the  preparation  of  the  fonaer,  a three -oclar  run  can  be 
carried  out  without  difficulty.  Sven  when  the  undi  stilled  chloride  was  used, 
the  nltroacetophcncne  crystallised  ocepletely  in  the  receiver  on  vacuum  dis- 
tillation. Its  oelting  point  showed  that  it  was  in  a very  high  state  of 
purity.  The  final  chlorination  to  T.732  was  carried  out  as  described  in  the 
relevant  ftartar.  Technical  Paper  (1). 

The  train  of  operations  frees  o-nitrotoluens  to  T.732  (l)  is  as 
followwi 


(*) 


mmwvm 

- 3 - 
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(OCI4) 

(o)  Mg  4 2D^m > MgCCCj^>2  + ^ 

Ug(OC^l5}2  * 2082(0000^3)2  — — ) m«(ch((x»g2h5)2)2 


Ma(CH(oocw2Hs)2)2 


k)  2 


T.732  (I) 


5.  The  preparation  of  T.732  on  a largo  laboratory  scale  pros on to  no 

difficulty.  Tho  following  points  may  bo  noted:  (i)  o-nitrobenxoio  acid, 

of  a high  degree  of  purity  is  essential.  When  this  is  assured,  no  further 
trouble  is  experienced.  Material  of  this  purity  may  bo  obtained  by  the 
permanganate  oxidation  of  o-nitrotoluene,  followed  by  one  crystallisation 
from  mater. 

When  acid  of  high  purity  is  uaod,  the  an  id  chloride,  obtained  by 
the  action  of  redistilled  thienyl  chloride  In  benzene,  does  not  ro quire 
distillation. 

Using  tho  maj^teaiua-malonio  ester  synthesis,  the  o-nitroaoatophonone 
is  obtained  in  a high  state  of  purity,  oven  though  tho  acid  chloride  la 
used  without  distillation. 

If  the  experimental  conditions  described  in  this  report  are  adhered 
to,  there  is  no  risk  of  explosions  during  the  preparation. 

M^asaMsmM 

6.  The  authors  wish  to  aoknowleuge  the  most  useful  suggestions  and 
practical  assistance  of  C.  Stratford  and  R.V.  Ley. 


(3gd).  L.T.D.  Willises, 

Head,  Chemistry  Section. 

(Sgd).  S.A.  Perron, 

3apt. , Research  Division. 


RsaraicTUs 

- 1 - 


•mm:. 


BB8SB3RQED 


tfcS&sll ii 


Eotasaixei  permanganate  (512  g.)  and  water  (4  l*)  ess  pi«oed  in  a 
6-litrw  3-oeoked  Eyrex  flask  fitted  with  & powerful  stainless  ato-il  stirrer# 
an  efficient  oondaeser  (Mote  l)  and  a dxvfpteg  funnel  carrying  o-nit'.wT-,  iuane 
(redistilled#  b.p.  6j  - 64°/3  *■*!  176  g.  * 160  00,).  Ova 

stirrer  is  started  and  tin  mixture  heated  to  boiling  anr  a ring  b»«raer  w#i 
wire  gauss.  When  boiling#  about  20  00.  of  the  rdtrotoluono  are  ir.troduood. 

As  soon  m tbs  vigorous  coddation  ssta  in#  the  burner  is  ext  ii^tt*  abed  and  the 
rmt  of  the  nitre-toluene  run  in  at  such  a cate  that  rapid  boilini  is  main- 
tained* When  the  addition  is  complete,  the  burner  is  relit  and  tha  mixture 
refluxed#  with  continued  stirring,  till  the  permanganate  la  used  i$>  (Note  2). 
This  retires  about  1 hour. 

the  oemdenaer  is  then  set  for  distillation#  the  dropping  tunnel  re- 
placed by  a stesn  inlet  end  unre acted  nitrotoluene  removed  by  stoasi  dtstilJ.- 
attan  (Mote  3).  About  50-60  00,  ere  recovered.  After  aoolin/*#  the  mixture 
is  filtered,  using  a large  sinteredrglaaa  funnel  and  a 10  litre  filter  flask. 
Am  wenyneee  dioxide  on  the  filter  is  well  pressed  dam  and  sailed  with  1 
litre  of  hot  water. 


The  filtrate  is  then  concentrated  to  oa.  800  00.  by  dislxllaticr:  from 
a sterna  bath  with  the  aid  of  a water  pump#  a 2-litre  distilling  flask  is 
used  and  tee  filtrate  transferred  gradually  firm  the  filter  flf  -dc  by  means 
of  a siphon  tube  and  stopoook.  She  residue,  after  filtering  if  necessary, 
is  edded  to  a mixture  of  hydrochloric  acid  (d  1.18}  400  00.)  and  about 

eOO  g»  of  ice  cubes.  She  precipitated  sold  is  filtered  end  warded  with 
about  230  00.  of  cold  water*  The  wet  product  (Rote  4)  is  rscxyatellleed 
from  boiling  water  (oa*  700  00.).  After  cooling  in  the  ioe-bo*  overnight# 
tee  pure  sold  is  filtered  and  dried  in  a steam  oven*  The  yield  is  85  - 96  g, 
(6$  - JlfHt  baaed  on  tee  nitrotoluene  used  up  (Mote  5))»  n*p*  14?  - 149°* 


1,  To  avoid  choking  during  tee  vigorous  reaction,  the  condenser  should 
be  of  wide  bore#  preferably  of  tea  double  internal  ooll  type. 

2*  This  may  be  determined  by  withdrawing  a drop  of  neaatlor  mixture  vita 
e glees  rod  end  spotting  a piece  of  filter  paper.  Absence  of  any  trace  of 
pink  on  tee  perimeter  of  tee  black  spot  indicates  that  the  motion  is  com- 
plete* 

3*  S»  order  to  tm oilitate  tee  removal  of  the  nitrotoluene  by  sterna  dis- 
tlllatim*  tee  rwacttom  flank  should  be  heated*  It  is  essentia  that  stir- 
dmg  ie  Maintained  throughout  t«,  without  this,  the  violent  "’imping  caused 
by  the  aan&asee  dioxide  may  easily  lead  to  tee  fracture  of  tea  flask. 
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k*  The  precipitated  acid  retains  a considerable  quantity  of  eater 
scsfeesisally,  It  is  -jiinVeet  ta  reorystalliae  without  drying,  Tbs  aether 
liquor  trm  the  crystallisation  Aoulii  be  used  from  crystallising  subsequent 
batches  aim#  o-nitrobensr  io  acid  is  appreciably  soluble  in  oold  water. 

5«  kcccvcrcd  o-nltsrotoluene  nay  6*  used  in  subsequent  runs. 


Method  (11) 

o-Kitrctolueno  (274  g.;  236  oc.  j 2 soles),  sodium  hydroxide  (20  g,  j 

0.5  sole)  and  water  (2,5  litres)  are  mixed  in  a 5-litre  5-neoted  flask  fit- 
ted with  an  efficient  stirrer  ani  a long  wide -bore  reflux  oondenser  (approx- 
latately  30"  x 1"  inside  diameter).  The  suspension  is  stirred  and  heated  to 
boiling,  The  source  of  heat  (fiote  1)  is  then  reduced  and  solid  potassium 
pezoang&mte  (695  g»|  2.2  acles)  introduced  in  portions  down  the  condenser, 

with  the  occasional  assistance  of  a glass  rod  in  the  event  of  clogging,  as 
rapidly  as  is  consistent  with  the  effective  reflux  control  of  the  reaction. 
4 mail,  constant  supply  of  heat  is  Maintained  throughout  to  ensure  that  the 
temperature  of  the  mixture  does  not  fall  below  boiling  point  (Note  2).  then 
the  last  of  the  permngnnate  has  completely  reacted,  stirring  anl  heating 
are  discontinued  and  the  mixture  allowed  to  oool*  The  cAngnnea-  dioxide 
and  unreacted  nitrotoluens  settle  out  cleanly  and  rapidly  as  a distinct 
lower  layer  fren  which  the  bulk  of  the  olear  alkaline  of  nitrobwxzoio  acid 
is  decanted.  This  is  fed  into  on  evaporator  and  concentrated  on  a steam 
bath  under  reduced  pressure  till  the  accumulated  salts  begin  to  crystallise. 

The  sludge  of  manganese  dioxide  and  nitro  toluene  ia  filtered  and  the 
I filter  oako  washed  with  hot  water,  tho  vmshings  being  kepi  separate  l*ran 

] the  main  filtrate.  Unreacted  nitrotoluane  ia  removed  free  tho  filtrate  tu\’. 

from  the  washings  (Mote  3),  the  filtrate  being  added  to  tfr.  main,  bulk  of 
the  alkaline  nitrobonsente  solutions  and  the  warnings  being  used  to  supply 
the  necessary  alkali  and  part  of  the  water  in  e.  subsequent,  run. 
i 

The  concentrated  alkaline  nitrobenscate  solution  is  then  acidified 
| to  Congo  Sttd  with  hydrochloric  acid  ( d 1.18)  (Note  U)  and,  after  stand  trig 

overnight  in  *n  ice  box,  the  nitrobenxoie  acid  filtered  ini  washed  ?saoe 
j with  cold  water.  It  was  crystallised  from  boiling  water  anti,  after  drying 

5 at  iOC°t  melted  at  1 42°.  It  wa»  sufficiently  pure  for  conversion  <o  tho 

add  chloride,  All  filtrates  arc  a cabined  and  worked  up  by  concent;  ation 
under  reduced  pressure,  Tho  average  yield  from  each  of  six  such  rv  .s  is 
j 195  ft.  (?6j»  based  on  tho  ndtrctoluenti  actually  consumed) 


NO  TBS 

1,  A ring  burner  and  an  asbestos-gauze  mt  was  used;  provided  that 

I ccntinxaui  snd  efficient  stirring  is  maintained  throughout  the  period  of 

heating,  there  is  no  risk  of  trouble  being  o&usod  by  the  waking  of  th* 
manganese  dioxide  on  the  bottom  of  the  flask. 

2.  Once  started,  any  serious  delay  or  interruption  in  the  addition  of 
tho  petaaa&uuite,  reacting  in  cooling  and  subsequent  re-beating  to  reflux 
temperature,  causes  a marked  decrease  in  the  yield  of  product. 
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u ^ unchanged  nitrotoluene  thus  recovered  is  in  a state  of  purity 

; 'sdf i?ioient3y  high  for4  use  without  further  purification,  in  sub  se  queiit : runs* 

" The  average,  recovery  for  six  ruhs  is  64  g»  (55  00.)  per  run* 

4*  Hydrochloric  acid  is  better  than  5<$  sulphuric  acid*  in  later  runs# 
the  acctrrmlation  of  the  relatively  sparingly  soluble  potassium  sulphate  was 
' such  that  it  "tended  to  crystalline  out  in  preference  to  the  nitrobenzoic 
acid*  The  greater  solubility  of  potassium  chloride  obviates  this  difficulty. 


2*  o-Nitrobenzoyl  chlorir;  a 

Redistilled  thio/yl  chloride  (300  Co.)  is  added  with  gentle,  swirling 
to  a mixture  of  dry  o~uitrobenzoic  acid  (471  g.)  in.  dry  benzene  (1350  co.) 
(Note  1)  contained  iv.  a 3 litre  round  flask*  The  flask  was  then  fitted 
with  a reflux  condenser  protected  with  a calcium  chloride  guard  tube  and 
the  mixture  heated  to  gentle  refluxing  in  an  oil  bath  for  2 hours*  Copious 
quantities  of  sulphur  dioxide  and  hydrogen  chloride  are  at  first  evolved 
but  after  about  90  minutes  these  have  practically  ceased.  The  oondenser 
was  then  set  for  distillation  and  the  benzene  and  excess  thionyl  chloride 
recovered  under  somewhat  reduced  pressure,  care  being  taken  to  keep  the 
temperature  of  the  oil  bath  below  85°  (Note  2).  The  last  traces  of  thionyl 
chloride  are  removed  in  vacuo,  small  quantities  of  dry  benzene  (4  x 50  oe.) 
being  used  as  an  enirainer. " The  oily  residue  after  heating  on  an  oil  bath 
(temperature  below  85  ) at  0,1  mm.  for  2 hours  is  allowed- to  stand  in  a 
stoppered  flask  in  a cool  place  overnight.  It  then  set  to  a mass  of  small 
crystals,  m.p.  23°.  Yield  504  g»  (98.^5  on  the  o-nitrobenzoic  acid). 


NOTES 


1 * The  use  of  benzene  as  a diluent  serves  to  moderate  the  violence  of 
the  reaction  and  ensures  that  the  reaction  temperature  does  not  rise  above 
85°. 

2*  o-Nitrobenzoyl  chloride  should  not  be  heated  above  100°  as,  above 
this  temperature  it  has  been  known  to  decompose  explosively.  (6),  (7). 

3*  o-Nitro  acetophenone 


The  reaction  is  carried  out  in  a 1 0-litre  3-necked  flask  equipped 
with  two  reflux  coniensers  of  large  capacity,  an  efficient  stirrer  and  a 
dropping  funnel.  The  whole  apparatus  should  be  dried  in.  a warm  oven  over- 
night and  was  protected  from  atmospheric  moisture  with  calcium  chloride 
guard  tubes. 

Clean,  dry  magnesium  (75  g. ),  anhydrous  ethanol  (72  cc. ) carbon 
tetrachloride  (dried  over  phosphorus  pent  oxide)  (4.5  cc.)  and  a trace  of 
iodine  dissolved  in  sodiua-dried  ether  are  placed  in  the  flask.  It  is 
waxmad  oauticisly  till  a vigorous  exothermic  reaction  sets  in,  during 
which  ^odirn  dried  ether  (2205  cc.)  is  added  and-  the  flask  heated  on  a 
warm  water  bath  so  that  the  ether  refluxes  quietly.  To  the  rapidly  stirred 
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•elation  la  added  a mixture  of  redistilled  ethyl  mlemto  (443  g. ; 420.3  oc. ), 
mitotooua  ethanol  (292.5  ©o.)  and  diy  ether  (3w  oo.),  the  addition  taking 
about  0.5  boor.  The  heating  ms  continued  for  3 hours,  by  vfcioh  tins  all  the 
■agpaaiuB  hu  dissolved  and  a light  solution  obtained.  Stirring  is  main* 
talned  throughout  the  operation. 


o~8itrotoen*oyl  chloride  (504.  g.)  in  dry  ether  (600  oo.)  la  then  added 
over  a period  of  13  simtea  to  the  rapidly  stirrad  solution.  Towards  the  end 
of  the  addition,  the  reaction  mixture  b wanes  green  and  a sticky  solid  separ- 
ates out.  Stirring  became  very  difficult  and  at  tha  end  at  the  addition  had 
oaajsdr  After  cooling  to  roaa  temperature,  a cold  solution  of  oonoentiated 
snlphurio  acid  (202.5  oo.)  in  mter  (2<£5  oo.)  ia  added  slowly.  The  reaction 
mixture  is  stirred  for  0.5  hour  by  which  tine  it  bad  formed  two  layers.  The 
ether  layer  is  separated  and  the  water'  layer  extracted  with  ether  (3  x 400  oo.). 
The  ether  from  the  combined  ether  lay -re  ie  reoowered  by  distillation  fron  a 
•team  bath,  the  syrupy  residue  treated  with  a mixture  of  glacial  aoetio  acid 
(900  oo.),  ooncsntrated  sulphuric  sold  (lli.b  oo.)  and  water  (505  oo.)  and 
the  whole  heated  under  gentle  reflux  far  4-5  hours.  The  reaction  mixture  is  _ 
coded,  finally  in  ice,  and  made  alkaline  with  2C£  aqueous  doles  hydroxide 
(bote  ),  The  resulting  mixture  c extracted  with  ether  until  it  no  longer 
smells  of  the  product,  the  ether  extracts  combined,  dried  with  anhydrous 
magnesium  sulphate  and  the  ether  rmacved  on  a stem  bath.  The  dark  residue 
is  purified  by  distillation  under  redswe d pressure  from  a Xon  flask  fitted 
with  a 14*  Lapwarth  column.  The  yield  at  pure  ornitroaoetophenone,  b.p.  104  - 
106°/4  no.  is  377  g.  {!(>.%  based  on  the  o-nitrobenscdc  add  or  5f$l  based  on 
the  o-ndtro toluene).  It  has  the  following  physical  constants;  f.p.  25°; 
w?  1.5476. 


HOT! 


The  use  of  a large  excess  of  sodiua  hydroxide  should  be  avoided  as 
this  appears  to  bring  about  seme  dU>-  aaposit ion. 


A solution  of  chlorine  is  prepared  by  passing  the  91s  through  a 
*ij<t*rod  glass  distributor  into  a mixture  of  glacial  aoetio  sold  (450  00.) 
and  hydrochloric  acid  (<L  Ul6j  50  00.)  until  saturated.  This  takes  about 
2 hours.  The  strength  of  this  edi  tion  is  determined  by  aiding  an  aliquot 
portion  to  an  excess  of  potassium  iodide  and  estimating  the  liberated  iodine 
with  sodium  thiosulphate. 


o-W Itroaeetophoncne  (55  g.)  ,ln  glacial  aoetio  acid  (JO  oc.)  la  added 
to  an  appropriate  anount  of  ohtarls»-ao«tlo  aoid-hydroohlorio  acid  mixture 
(■  1.1  mole  of  tbo  latter)  end  the  mixture  allowed  to  stand  in  a turn  aup- 


board  at  roaa  temperature.  She  temperature  of  the  mixture  gradually  rlmee 
and  finally  teanhee  M°  after  2 h>mrm,  by  which  time  the  yellow  colour  of 
the  chlorine  solution  has  disappeared*  The  mixture  is  then  ocnoentrated 
TjHMft m a wteo n bath  to  give  a clear  eyrup.  This  la  digested  with  warm 
pwtrol  (b.p*  40  - 6O0),,  ooolod  to  0°  and  filtered.  The  yield  of  product  is 
62  &. » a.p*  57  - 6l°  vK;tw  ). 


msnem 
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HOTS 


A.  purer  product  nay  be  obtained  (m.p.  64  - 650)  by  crystallising 
free  nethonol,  followed  by  strong  Pooling.  This  is  attended  ty  sans  loss 
and  the  unp  unified  product  is  good  enougji  for  oost  purposes. 
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